For problems A through D of the homework due this week, you should not use properties of integration (such as the fundamental theorem of calculus); properties of differentiation will suffice.
Homework hint for 6.3.46: “If f is a quadratic function such that f(0) = 1 and ( f(x) / (x2 (x+1)3) dx is a rational function, find the value of f ((0).”  Partial fractions decomposition is the first step of the solution.  The next step is to apply the stated assumption that the antiderivative of the function is a rational function.  This means in particular that the partial fraction decomposition can’t have a term of the form A/x in it (for instance) because …

..?..

..?..

this would contribute A ln |x| to the antiderivative, and this isn’t rational.  

So you can rule out the presence of certain terms in the partial fractions decomposition of f(x)/(x2 (x+1)3), and this in turn gives you information about the quadratic function f(x) which will give you information about f ((0).
Section 6.4. Integration with computer algebra systems

What might we expect a computer to be able to do?

Computers excel at working with elementary functions.  These are polynomials, rational functions, power functions (xa), exponential functions (ax), logarithmic functions, trigonometric and inverse trigonometric functions, and all functions that can be obtained from these by addition, subtraction, multiplication, division, and composition, such as (1 + ln x) sqrt(1 + (x ln x)2).

It is not hard to show that if you add, subtract, multiply, divide, or compose two elementary functions, you get an elementary function; moreover, if you differentiate an elementary function, you get an elementary function.

However, not every elementary function has an antiderivative that’s also elementary!

For instance, consider the function f(x) = exp(x2).  It has an antiderivative F, because...

..?..

..?..

exp(x2) is continuous, and every continuous function has an antiderivative; but F is not an elementary function.  We can define F(x) = (0x exp(t2) dt, and compute it to any desired degree of accuracy, so there’s nothing mystical about this function F, except that we can’t write down a formula for it without using the integral-sign.  (A proof of this last fact is beyond the scope of our course.)

So we can’t expect a computer algebra system to give us a formula for an antiderivative when no such formula exists.

What we can ask is that the computer algebra system give us a formula when such a formula does exist, and when it doesn’t exist, we can ask that the computer’s numerical analysis subroutines can approximate numerical answers to any desired degree of precision.

Unfortunately, current computer algebra systems do not do a perfect job of this.

For instance, if I ask my version of Mathematica to 

Integrate[1/x,x]

it gives me the answer log x, which is correct only when x > 0 (for the correct antiderivative, replace log x by log |x|, which works for all x ( 0).
These sorts of problems are endemic to computer algebra systems.  See http://faculty.uml.edu/jpropp/142/Integration.pdf (or http://faculty.uml.edu/jpropp/142/Integration.nb if you have Mathematica) for more examples of what Mathematica can and can’t do.

A computer could be defined as a device for processing information that makes different sorts of mistakes than people do.

When a computer and a human arrive at the same answer (typically by different routes), it’s likely to be the right answer to the question, though it’s always possible that the human has asked the wrong question.

